Single-crystal X-ray study T = 100 K Mean (C-C) = 0.011 Å R factor = 0.068 wR factor = 0.142 Data-to-parameter ratio = 27.4
The crystal structure of the title compound, [Y(C 4 H 11 Si) 3 -(C 9 H 21 N 3 )], consists of monomeric species. In each of the three independent molecules in the asymmetric unit, the Y atom is in a slightly distorted octahedral environment, formed by the C atoms of three trimethylsilylmethyl ligands (average Y-C = 2.427 Å ) and three facially bound N atoms of the 1,4,7-trimethyl-1,4,7-triazacyclonane ligand (average Y-N = 2.601 Å ).
Comment
Homoleptic trialkyl group 3 and lanthanide compounds are valuable starting materials for a broad range of organo-rareearth-metal complexes. The most prominent example is [Y(CH 2 SiMe 3 ) 3 (THF) 2 ] (THF is tetrahydrofuran; Lappert & Pearce, 1973) , which has, in recent years, been used extensively to generate new neutral and cationic derivatives. Such compounds are of interest as catalysts in a range of catalytic transformations such as olefin polymerization (Gromada et al., 2004; Arndt & Okuda, 2005) . In the course of our investigations in this field, we have developed a number of amidinate and R 2 -TACN-amide-supported yttrium dialkyls (TACN is 1,4,7-triazacyclonane and R 2 -TACN is 4,7-disubstituted 1,4,7triazacyclonane) generated from [Y(CH 2 SiMe 2 ) 3 (THF) 2 ] (Bambirra et al., 2001 (Bambirra et al., , 2003 . Recently, Lawrence et al. (2003) have reported a related yttrium trialkyl, namely the title compound, [Y(CH 2 SiMe 3 ) 3 (Me 3 -TACN)] (Me 3 -TACN is 1,4,7-trimethyl-1,4,7-triazacyclonane), (I).
We have used this complex for a series of reactivity studies and obtained X-ray quality crystals from pentane solution at 243 K. We describe here the molecular structure of (I). The asymmetric unit consists of three molecules, one of which is shown in Fig. 1 . It is seen that the Y atom is six-coordinate in an octahedral arrangement. The Me 3 -TACN ligand is facially coordinated to the metal centre. The three alkyl groups, bound to Y, are arranged in a propeller-like motif (Fig. 2) . In addition, in order to minimize steric hindrance, the Y-bound alkyls adopt a staggered orientation with respect to the Me 3 -TACN methyl substituents. This conformation leaves (I) with approximate C 3 symmetry. The average Y-C bond distance, 2.427 Å , is similar to that in the octahedral trisolvate complex [Y(CH 2 SiMe 3 ) 3 (THF) 3 ] (Evans et al., 2001) .
Experimental
All preparations were performed under an inert nitrogen atmosphere, using standard Schlenk and glove-box techniques. To a suspension of YCl 3 (THF) 3.5 (0.93 g, 2.10 mmol) in tetrahydrofuran (THF, 30 ml, ambient temperature), Me 3 -TACN (0.36 g, 2.13 mmol) and LiCH 2 SiMe 3 (0.56 g, 6.00 mmol) were added. After 3 h, the solvent was removed under reduced pressure and the residue was stripped of residual THF by stirring with pentane (5 ml), which was subsequently removed in a vacuum. Extraction with pentane (2 Â 50 ml) and subsequent concentration and cooling of the extract to 243 K yielded 0.56 g (1.08 mmol, 54%) of the product as colourless crystals. Analysis calculated for C 21 H 54 N 3 Si 3 Y: C 48. 33, H 10.43, N 8.05%; found: C 47.75, H 10.31, N 7.81%. 1 H NMR (300 MHz, 293 K, C 6 D 6 , , p.p.m.) : 2.33 (s, 9H, Me 3 -TACN), 2.29-2.22 (m, 6H, NCH 2 ), 1.67-1.62 (m, 6H, NCH 2 ), 0.43 (s, 27H, CH 2 SiMe 3 ), À0.63 (d, J YH = 2.70 Hz, 6H, YCH 2 ); 13 C NMR (125.7 MHz, C 6 D 6 , , p.p.m.): 54.4 (t, J CH = 133.00 Hz, NCH 2 ), 47.8 (q, J CH = 135.49 Hz, Me 3 -TACN), 35.2 (dt, J YC = 35.43 Hz, J CH = 96.36 Hz, YCH 2 ), 4.9 (q, J CH = 117.17 Hz, YCH 2 SiMe 3 ).
Crystal data
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Figure 1
The structure of one of the independent molecules of (I), with displacement ellipsoids drawn at the 50% probability level. H atoms have been omitted for clarity.
Figure 2
A view down the approximate C 3 axis of one of the independent molecules of (I), showing the staggered conformation of the Me 3 -TACN ligand and the Y-bound alkyl groups.
Some atoms showed unrealistic displacement parameters, suggesting some degree of disorder; this is in line with the observation of broad reflections and the relatively high internal consistency. The wR2 value did not drop on anisotropic refinement, suggesting the possibility of twinning. The -angle similarly indicated a possible twin. After introducing a twin matrix [100, 010, 001], corresponding to 180 rotation about the a axis [suggested by PLATON (Spek, 2003) ], with scale factors for the fractional contributions of the various twin components, the structure refined smoothly, although a small number of unusual anisotropic displacement parameters remained. The major twin component contribution refined to a value of 0.529 (1). The H atoms were included in the final refinement riding on their carrier atoms, with their positions calculated using sp 2 or sp 3 hybridization at the C atom, as appropriate, and with U iso (H) = cU eq of their parent atom, where c = 1.2 for the non-methyl H atoms and c = 1.5 for the methyl H atoms. The methyl groups were refined as rigid groups, which were allowed to rotate freely.
Data collection: SMART (Bruker, 2000) ; cell refinement: SAINT (Bruker, 2000); data reduction: SAINT and XPREP (Bruker, 2000) ; program(s) used to solve structure: DIRDIF99 (Beurskens et al., 1999); program(s) used to refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics: PLUTO (Meetsma, 2001) and PLATON (Spek, 2003) ; software used to prepare material for publication: PLATON and SHELXL97. The final unit cell was obtained from the xyz centroids of 5301 reflections after integration using the SAINT software package (Bruker, 2000) . where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max = 0.001 Δρ max = 0.30 e Å −3 Δρ min = −0.22 e Å −3 supporting information sup-2 . E62, m314-m316
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Special details
Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All e.s.d.'s are estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the estimation of distances, angles and torsion angles Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (2) 0.2420 (4) 0.031 (2) sup-3 (17) 
0.0161 (9) 0.0193 (9) 0.0197 (12) 0.0012 (7) 0.0012 (9) 0.0019 (9) Si22-C217 1.860 (8) C29-H29′ 0.9895 Si22-C214 1.827 (7) C32-C33 1.517 (10) Si22-C215 1.873 (7) C35-C36 1.519 (9) Si23-C218 1.852 (7) C38-C39 1.531 (10) Si23-C221 1.880 (7) C210-H210 0.9896 Si23-C219 1.877 (7) C210-H210′ 0.9910 Si23-C220 1.883 (8) C211-H211 0.9792 Si31-C312 1.884 (7) C211-H211′ 0.9803 Si31-C310 1.830 (6) C211-H211" 0.9803 Si31-C313 1.863 (7) C212-H212 0.9808 Si31-C311
1.882 (8) C212-H212′ 0.9800 Si32-C317 1.893 (7) C212-H212" 0.9796 Si32-C316 1.895 (6) C213-H213′ 0.9790 Si32-C314 1.832 (7) C213-H213" 0.9807 Si32-C315 1.894 (7) C213-H213 0.9801 Si33-C318 1.842 (7) C214-H214′ 0.9895 Si33-C321 1.887 (7) C214-H214 0.9907 Si33-C319 1.868 (7) C215-H215 0.9818 Si33-C320 (18) Si13-C121-H121 109.47 C110-Y11-C114 102.7 (2) H121"-C121-H121 109.41 C110-Y11-C118 101.4 (2) N21-C22-C23 116.6 (7) C114-Y11-C118 108.7 (2) N22-C23-C22 117.4 (8) N23-Y22-C218 156.74 (19) N22-C25-C26 116.8 (7) C210-Y22-C214 102.3 (2) N23-C26-C25 117.2 (7) C210-Y22-C218 103.8 (2) N23-C28-C29 118.5 (7) C214-Y22-C218 101.5 (2) N21-C29-C28 116.0 (7) N21-Y22-N22 67.43 (17 
